Probing the interaction between a high-affinity single-chain Fv and a pyrimidine (6-4) pyrimidone photodimer by site-directed mutagenesis.
We have used site-directed mutagenesis to uncover the origin of the binding affinity differences exhibited by a series of monoclonal antibodies that recognize pyrimidine (6-4) pyrimidone photoproducts in the context of single- or double-stranded DNA. In this study, we have focused on two antibodies-64M3 and 64M5-that share the same binding specificity but differ in their affinities. We used single-chain Fv (scFv) derivatives for these studies since they can be easily expressed in Escherichia coli. To facilitate this, we also developed a simple, on-column refolding procedure for scFvs that is rapid and does not require high dilution. We took several precautions to ensure that the scFvs faithfully reflected the behavior of the parent monoclonal antibodies. Results obtained from chimeric scFvs constructed from 64M3 and 64M5 suggested that the higher affinity of the 64M5 antibody was mainly due to its VL region. Loop-grafting studies in which VH CDR loops of 64M3 were individually transplanted into 64M5 were consistent with this hypothesis. Since the VL sequences of 64M3 and 64M5 differ at only three positions (L30, L50, and L90), alanine-scanning mutagenesis was used to assess the importance of these three residues in DNA binding by 64M5. These studies highlighted the importance of all three VL CDR loops; furthermore, they suggested that photoproduct binding involved conformational changes within the VL region.